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SPLIT COATING MASK SYSTEM FOR GAS
TURBINE ENGINE COMPONENT

This application claims priority to U.S. Patent Appln. No.
61/770,167 filed Feb. 27, 2013.

BACKGROUND

The present disclosure relates to coating processes and
equipment for gas turbine engine components, and more
particularly, to a method and masking assembly for selec-
tively depositing a coating on a selected portion of a gas
turbine engine component.

Gas turbine engines, such as those that power modern
commercial and military aircrait, generally include a com-
pressor section to pressurize an airtlow, a combustor section
to burn hydrocarbon fuel in the presence of the pressurized
air, and a turbine section to extract energy from the resultant

combustion gases.

Gas turbine engine hot section components such as tur-
bine blades and turbine vanes are subject to high thermal
loads for prolonged time periods. Turbine section blades and
vanes typically include an airfoil within hot combustion core
gases from the upstream combustor section. Because of the
high temperatures and corrosive eflects of such hot com-
bustion core gases a protective coating such as a thermal
barrier coating provides mnsulation from the high tempera-
tures and corrosive ellects therefrom.

One method to coat only the flow path surfaces is to
segregate the airfoil with a rectilinear mask that shields a
generally rectilinear platform. An operator manually slides
the generally rectilinear platform into the mask to surround
the platform. The mask may form a gap with respect to a
generally rectilinear platform due to component tolerances.

The mask 1s manufactured of a temperature resistant
metallic alloy to survive the thermal barrier coating spray
application. Oftentimes the gap may receive overspray from
the thermal barrier coating spray application and may glue
the mask to the component. Once the thermal barrier coating
sets, the component 1s typically released by tapping the
component from the mask. This tapping may undesirably
chip the thermal barrier coating and thereby reduce protec-
tion of the component.

SUMMARY

A mask assembly for a gas turbine engine component
according to one disclosed non-limiting embodiment of the
present disclosure includes a first mask; and a second mask
that at least partially overlaps the first mask to fit a platform
of a gas turbine engine component.

A turther embodiment of the present disclosure includes,
wherein a skirt of the second mask at least partially overlaps
a skirt of the first mask.

A turther embodiment of the present disclosure includes,
wherein the skirt of the second mask and the skirt of the first
mask are generally L-shaped 1n cross section.

A turther embodiment of the present disclosure includes,
wherein the skirt of the second mask and the skirt of the first
mask slidably abut with a platform of the platform.

A turther embodiment of the present disclosure includes,
wherein the skirt of the second mask and the skirt of the first
mask slidably abut with an edge of the gas turbine engine
component.

A turther embodiment of the present disclosure includes,
wherein the skirt of the second mask and the skirt of the first
mask slidably abut with a edge of the gas turbine engine
vane.
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A further embodiment of the present disclosure includes
a handle that extends from the skirt of the second mask and
a handle that extends from the skirt of the first mask.

A further embodiment of the present disclosure includes
a clip that retains the second mask to the first mask.

A Turther embodiment of the present disclosure includes,
wherein the clip 1s recerved on the handle that extends from
the skiart of the second mask and the handle that extends from
the skirt of the first mask.

A further embodiment of the present disclosure 1includes
a post that extends from the first mask, the post slidably
received within a slot i the second mask.

A method of masking a component of a gas turbine engine
according to another disclosed non-limiting embodiment of
the present disclosure includes slidably abutting a first mask
and a second mask to at least partially overlap and {it gas
turbine engine component.

A further embodiment of the present disclosure includes
fitting a post that extends from the first mask into a slot 1n
the second mask.

A further embodiment of the present disclosure includes
fitting a skart of the first mask and a skirt of the second mask
to a {1t a platform of the gas turbine engine component.

A further embodiment of the present disclosure 1includes
clipping the first mask to the second mask.

A further embodiment of the present disclosure includes
spraying a coating onto the gas turbine engine component;
and unclipping the first mask from the second mask to
remove the first mask from the second mask without chip-
ping the coating.

A further embodiment of the present disclosure includes
fastening the first mask to the second mask.

The foregoing features and elements may be combined 1n
various combinations without exclusivity, unless expressly
indicated otherwise. These features and elements as well as
the operation thereot will become more apparent 1n light of
the following description and the accompanying drawings. It
should be understood, however, the following description
and drawings are mtended to be exemplary in nature and
non-limiting.

BRIEF DESCRIPTION OF THE DRAWINGS

Various features will become apparent to those skilled 1n
the art from the following detailed description of the dis-
closed non-limiting embodiment. The drawings that accom-
pany the detailed description can be briefly described as
follows:

FIG. 1 1s a perspective view of a turbine component;

FIG. 2 1s a perspective view ol a turbine component
inserted mto a mask assembly;

FIG. 3 1s a perspective view of a first portion of the mask
assembly;

FIG. 4 1s a perspective view of a second portion of the
mask assembly;

FIG. 5 1s a cross-sectional view of a skirt of the mask
assembly around a platform of the turbine component; and

FIG. 6 1s a cross-sectional view of a skirt of the mask
assembly mounted to the platform of the turbine component.

DETAILED DESCRIPTION

FIG. 1 schematically illustrates a turbine component 20
that requires coating of only a portion thereof. The turbine
component 20 1s manufactured of a high temperature super-
alloy. The turbine component 20, for example a turbine
vane, generally includes an airfoil 22 with a multiple of
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cooling holes 24 that communicate with mternal passage-
ways 26 that extend through at least one of an inner platform
28 and an outer platform 30. It should be appreciated that
other turbine components such as vanes, blades and static
structures will also benefit herefrom.

The flow path surfaces such as the airfoill 22 and the
associated flow path surfaces of the platforms 28, 30 are
coated to provide thermal barrier, environmental barriers
and/or other capabilities required to facilitate survival 1n the
high-temperature environment that may be 1n excess of 2400
degrees F. (1,315 degrees C.).

A rectilinear edge 32, 34 of the respective platiforms 28,
30 need not be coated as the edges 32, 34 are not generally
within the flow path and are precision machined interfaces
to fit with corresponding shaped adjacent vanes or other
components that together form the vane rng (not shown).
Because of the precision machined surfaces of the rectilinear
edge 32, 34, even small amounts of coating may adversely
allect the tight tolerances in the assembly process. In addi-
tion, coating overspray may instigate chipping and thereby
undesirably eflect the fatigue life.

With reference to FIG. 2, a mask assembly 40 (only one
shown) shields the platforms 28, 30 from a spray coating
operation. The mask assembly 40 includes a first mask 42
and a second mask 44 that fit together and are retained
together by a fastener 46 such as clip or other retention
member. The first mask 42 may be a concave mask (FIG. 3)
and the second mask 44 (FIG. 4) may be a convex mask to
closely surround the respective platforms 28, 30. The first
mask 42 and the second mask 44 include skirt 48, 50 that are
generally L-shaped in cross-section (FIG. 5) to accommo-
date tolerances in the respective platforms 28, 30. That 1s,
the skirt 48, 50 of the first mask 42 and the second mask 44
at least partially overlap to closely fit a variety of platforms
28, 30 without a gap (FIG. 6). This overlap interface
climinates undesirable overspray on the edge 32, 34, that
may cause a chupped coating when the overspray sticks to
the mask. This thereby eliminates a post processing opera-
tion.

The first mask 42 includes a post 52 (FIG. 3) that 1s
slidably received within a slot 54 (FIG. 3) in the second
mask 44. That 1s, the slot 54 permits the skirt 48, 50 to slide
relative to each other to provide the overlap interface and
thereby closely abut the edges 32, 34 of a vanety of
platforms 28, 30. That 1s, the relative overlap between the
skirt 48, 50 changes. Once closely positioned to abut the
edges 32, 34, the fastener 46 1s mounted around a handle 56,
58 of the respective first mask 42 and the second mask 44.

Disassembly 1s also facilitated as only the fastener 46
need be removed and the respective first mask 42 and the
second mask 44 separated. This also minimizes or eliminates
a potential cause of chipped coatings.

The use of the terms “a” and “an” and “the” and similar
references in the context of description (especially in the
context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated
herein or specifically contradicted by context. The modifier
“about” used 1n connection with a quantity 1s inclusive of the
stated value and has the meaning dictated by the context
(e.g., it mcludes the degree of error associated with mea-
surement of the particular quantity). All ranges disclosed
herein are inclusive of the endpoints, and the endpoints are
independently combinable with each other. It should be
appreciated that relative positional terms such as “forward,”
“aft,” “upper,” “lower,” “above,” “below,” and the like are
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with reference to the normal operational attitude of the
vehicle and should not be considered otherwise limiting.

Although the different non-limiting embodiments have
specific illustrated components, the embodiments of this
invention are not limited to those particular combinations. It
1s possible to use some of the components or features from
any of the non-limiting embodiments in combination with
features or components from any of the other non-limiting
embodiments.

It should be appreciated that like reference numerals
identily corresponding or similar elements throughout the
several drawings. It should also be appreciated that although
a particular component arrangement 1s disclosed in the
illustrated embodiment, other arrangements will benefit
herefrom.

Although particular step sequences are shown, described,
and claimed, 1t should be understood that steps may be
performed 1n any order, separated or combined unless oth-
erwise indicated and will still benefit from the present
disclosure.

The foregoing description 1s exemplary rather than
defined by the limitations within. Various non-limiting
embodiments are disclosed herein, however, one of ordinary
skill 1n the art would recognize that various modifications
and variations in light of the above teachings will fall within
the scope of the appended claims. It i1s therefore to be
understood that within the scope of the appended claims, the
disclosure may be practiced other than as specifically
described. For that reason the appended claims should be
studied to determine true scope and content.

What 1s claimed 1s:

1. A method of masking a component of a gas turbine
engine comprising:

slidably abutting a first mask and a second mask to at least

partially overlap and fit a gas turbine engine compo-
nent; and

fitting a first skirt of the first mask and a second skirt of

the second mask to fit a platform of the gas turbine
engine component, wherein the first skirt and the sec-
ond skirt partially overlap one another and are each
L-shaped 1n a cross-section, the partial overlapping of
the first and second skirts forming a mated mask around
the gas turbine engine component, the mated mask
exhibiting a T-shaped cross-section that 1s perpendicu-
lar to each of the L-shaped cross-sections of the first
and second skirts.

2. The method as recited 1n claim 1, further comprising:

fitting a post that extends from the first mask 1nto a slot 1n

the second mask.

3. The method as recited 1n claim 1, further comprising:

clipping the first mask to the second mask.

4. The method as recited 1n claim 3, further comprising:

spraying a coating onto the gas turbine engine component;

and

unclipping the first mask from the second mask to remove

the first mask from the second mask without chipping
the coating.

5. The method as recited 1n claim 1, further comprising:

fastening the first mask to the second mask.

6. The method as recited 1n claim 5, wherein a fastener 1s
mounted around a first handle of the first mask and a second
handle of the second mask when fastening the first mask to
the second mask.
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